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(71) We, Burroughs Corporation,, a 
corporation organised and existing under the 
laws of the State of Michigan, United States 
of America, of 6071 Second Avenue, Detroit, 
Michigan, United States of America, do 
hereby declare the invention for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

This invention relates to data processing 
systems and, more particularly, to such a sys- 
tem having a high speed signal transmission 
system for transfer of digital signals between 
units in the data processing system. 

Modern data processing systems have a 
number of different units between which com- 
munication must be effected at high rates. 
Communication is made through coded digital 
signals. It has become necessary to increase 
the speed with which digital signals are trans- 
mitted between units. In order to allow for 
the increased speed of communication, it has 
become necessary to transmit in the charac- 
teristic impedance of the transmission line. 

Prior art computer systems using trans- 
mission lines have utilized a plurality of 
drivers and receivers, at least one located in 
each unit in the data, processing system. The 
drivers and receivers are connected to a com- 
mon transmission line. The various units and 
their associated drivers and/or receivers are 
distributed along the length of a transmission 
line and any one of the drivers is capable of 
applying a signal on the transmission line for 
receipt by any one, or all, of the ^receivers in 
the various units in the system. Known prior 
art systems using transmission lines for com- 
munication utilize drivers with low output 
impedances. In other words, the drivers are 
essentially voltage sources and apply a pre- 
determined voltage to the line as opposed to 
a predetermined current. 

It has now become necessary to increase the 
speed with which signals are transmitted on 
the transmission line to the point where it is 
approaching the limiting propagation time for 
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a signal along the transmission line. However, 
the speed with which signals can be trans- 
mitted has been limited substantially below 50 
this rate. 

The problem can be understood by con- 
sidering an example where a unit, with both 
a voltage driver and a receiver, is connected 
at each end of the transmission line, one driver 55 
being on applying a voltage signal at one end 
of the line while the other driver is ofT, not 
applying a voltage signal on the line. Assume 
that the states of the two drivers reverse. The 
drop in voltage at the end of the line where 60 
the driver is switched off starts propagating 
down the transmission line towards the end 
where the driver has been switched on. An 
inherent characteristic of a voltage driver is 
that it does not apply a voltage to the line 65 
until the voltage on die transmission line drops 
below the voltage it must supply. Accord- 
ingly, the drop in voltage from the driver 
which has been switched "off" travels along 
the transmission line until it reaches the end 70 
of the line where the driver has been switched 
"on" and at that time the driver that has 
been switched commences applying a voltage 
pulse to the line and the new voltage pulse 
starts travelling back along the line towards 75 
the end where the driver was switched "off". 
It can be seen that the receiver at the end 
where the driver was switched "off" will not 
be in a position to reliably sense the signal 
from the other end of the transmission line 80 
until after the voltage signal from the driver, 
which was switched "on", reaches the receiver. 
This time is equal to the time for a signal 
to travel from a driver which has been 
switched "off" at one end of the line to the 85 
opposite end of the line and back to . the 
original point* or twice the propagation time 
of the line. 

Another problem arises because of signal 
reflections. Each point along the transmission 90 
line where a receiver is connected to the line 
is a tap or connection. As a signal travels 
down the transmission line and reaches each 
tap, a reflection is set up which is negative 
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with respect to the original signal and the 
reflection travels down the transmission line 
subtracting from the original signal as it 
travels. If the signal on the transmission line 

5 is to be sensed reliably before the reflection 
damps out, the signal required of each driver 
must be large. The required driving voltage 
under these conditions is equal to twice the 
total of the change in voltage, from the thres- 

10 hold of the receiver required to reliably switch 
the receiver plus die maximum noise signal 
due to line reflections. 

The present invention is in a digital data 
processing system comprising a transmission 

15 line with each end terminated in an imped- 
ance, a plurality of units for communicating 
digital information at high rates in either 
direction on said line, each unit having a 
digitally controllable current source connected 

20 to said line, means for individually controlling 
said current sources for applying current pulses 
to said line, and a receiver in at least one of 
said units connected to said line for receiving 
signals on said line caused by one of said 

25 current sources. 

By the use of a current source as the driver^ 
a signal can be reliably received on the trans- 
mission line within the one way propagation 
time on the transmission line. In other words, 

30 compared with the prior art voltage sources, 
the present invention has the effect of doub- 
ling the effective transmission rate over the 
transmission line or of doubling the length 
of the line for the same transmission rate. 

35 In a preferred embodiment of the invention, 
the timing and control for the drivers are such 
that the drivers are not permitted to make 
two successive changes in state sooner than 
twice the transmission time one way on the 

40 transmission line. As a. result, the required 
driving current can be minimized. 

An embodiment of the present invention 
will now be described, by way of example, 
with reference to the accompanying drawings, 

45 in which : — 

FIG. 1 is a schematic and block diagram of 
a data processing system and embodying the 
present invention; 
FIG. 2 is a schematic diagram showing an 
50 example of a current driver and a receiver 
for use in the data processing system of FIG. 
1; and 

FIG. 3 is a schematic diagram of an alter- 
nate current driver for use in the data pro- 

55 cessing svstem of FIG. 1. 

Referring now to FIG. 1, a data processing 
system includes a plurality of data processing 
units 10, a transmission line system 12 and a 
source of clock pulses 14. Digital signals are 

60 transmitted between the various data process- 
ing units 10 on the transmission line system. 
The transmission line system 12 is a two-way 
communication line in that signals can be 
applied to the line by any one of the units 

65 10 and received by any one or more of the 



units 10. The source of dock pulses 14 syn- 
chronize the operation of the units 10. 

The transmission line system 12 includes 
a transmission line 12a and terminating im- 
pedances Zt at each end of the line. The 70 
terminating impedances Zt arc connected 
between the respective ends of the line 12a 
and terminating sources of potential Vip and 
Vtr, corresponding to the left and right ends 
of the transmission line 12a. The transmission 75 
line 12a is a lengthy line and a large number 
of units 10 are provided in the system. How- 
ever, for purposes of explanation, only three 
units 10 are shown in the system and the 
transmission line 12a is broken by dashed 80 
lines to indicate that only portions of the line 
are shown. 

A unit 10 connected to the left of centre 
of the transmission line 12a is shown in FIG. 
1 and identified by the symbol / 1 in the 85 
upper left-hand corner of the dashed outline 
of the unit. The unit 10 at the left-hand end 
of the line is identified by the letters "Ik". 
The symbol indicates a unit located at 
the left-hand side of the centre of the line 12a 90 
and the characters through "k" designate 
the number of the unit. It is understood that 
the units 10 to the left in FIG. 1 are design- 
ated by the symbols 71, 12 . . . /k, although 
only units 11 and /k are shown to simplify 95 
FIG. 1. The unit 10 at the right-hand side 
of the centre of the transmission line 12a is 
designated by the symbol ri where the "r" 
indicates that the unit is at the right-hand 
side of FIG. 1 and the "i" represents the 100 
number of the particular unit. It is understood 
that the units 10 include units rl, r2 .... . ri, 
whereas only unit ri is actually shown for 
purposes of simplification. 

Each of the units 10 contain a receiver 16 105 
and high output impedance source or current 
source 18. The current source 18 is repre- 
sented, for purposes of explanation, as a switch 
18a and a current source 18& connected to a 
source of potential VI. A timing and control 110 
unit 20 is provided in each of the units 10 
and controls the switching of the corresponding 
switch 18a. 

Each of the timing and control units 20 
is connected to the source of clock pulses 14. 115 
The control and timing units 20 are synchron- 
ized by the source of clock pulses 14 so that 
the switches 18a are switched on and switched 
off in synchronism with the clock pulses. To 
be explained in detail, the time period be- 120 
tween adjacent clock pulses is essentially equal 
to, or slightly greater than twice the propaga- 
tion time from one end to the other of the 
transmission line 12a. 

It will also be noted that the receiver 16 125 
and current driver 18 are connected to taps 
on the transmission line 12. The unit Ik is 
connected at tap Ik, the unit Ikl is connected 
at tap /kl and the unit ri is connected at tap 
ri. This arrangement is used to illustrate that 130 
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the connections for the receiver and current 
driver in each unit are connected to the line 
12a at approximately the same point along 
the line. 

5 However, it should be noted that, although 
a preferred embodiment of the invention has 
a receiver in each of the units 10, this is not 
essential to the invention and some of the 
units 10 could be provided without receivers. 

10 Consider now the general operation of the 
data processing system shown in FIG. 1. 
Assume that the driver 18 in unit Ik is pre- 
sently applying a current signal to the trans- 
mission line 12a and that at the next clock 

15 pulse it is switched into a non-conductive 
condition and that current driver 18 in unit 
ri is to be switched into a conductive condi- 
tion and apply a current pulse on the trans- 
mission line. To this end, the control and 

20 timing unit 20 applies a control signal to the 
switch 18a of unit Ik causing the current at 
terminal Ik to drop. This drop in signal pro- 
pagates along the transmission line 12a to- 
wards the terminal ri. At the same time, the 

25 control unit 20 causes switch 18a in unit ri 
to be switched into a conductive condition and 
apply a current pulse on the transmission line 
12a passing by terminal ri. It will be noted 
that the current at terminal ri goes to twice 

30 the current level for one current source. The 
rise in current at terminal ri begins to pro- 
pagate down the line towards die terminal 
Jk as the drop in current from terminal Jk 
propagates towards the terminal ri. Finally, 

35 the rise in current at terminal ri arrives at 
terminal Zk and re-establishes die same current 
level that appeared at terminal Jk before the 
current system in unit Zk was switched off. 
At this time the complete transmission line is 

40 stabilized with the current from only the 
current driver in unit ri. 

Thus, the maximum time delay between 
the time one current driver changes state and 
the time any receiver in the system can reli- 

45 ably receive and monitor the signal, is the 
propagation time from one end to the other 
end of the transmission line 12a. This is in 
marked contrast to the prior art system using 
voltage source drivers where the minimum 

50 time delay is twice the propagation time of 
the transmission line. 

Consider now the output required from 
each current driver 18. The receivers 16 are 
binary devices which sense voltage and respon- 

55 sive thereto switch into one of two states. In 
other words, the voltage on the line 12a must 
exceed or be below a certain threshold value 
of voltage before the receiver 16 can reliably 
sense the signal and provide a corresponding 

60 output signal. If AV represents the change in 
voltage above or below the threshold value 
to reliably switch a receiver from one state to 
the other, and if 8V represents the maximum 
accumulated reflective voltage that may appear 

65 at a receiver input, then in order to maintain 



a reliable receiver operation without having 
to wait for reflections to die out on the line, 
the driver must be capable of producing a 
current on the transmission line 12a of suffi- 
cient magnitude to produce a total change in 70 
voltage of 2 (AV+SV). However, if a limita- 
tion is imposed on the system, such as de- 
scribed abovej, where the time delay between 
dock pulses is slightly longer than twice the 
propagation time from one end of the line to 75 
the other of the transmission line 12a, then 
the total change in voltage required to be pro- 
duced by a current from any of the drivers is 
reduced and can be expressed by the equation 
2 AV+SV. Expressing this in terms of current 80 
required by the current drivers 18, where ZO 
represents the characteristic impedance of the 
transmission line 12a, the current expression 
becomes 

2(2AV+5V) 



ZO 

This is in contrast to the current required if 
a driver were allowed to switch into conduc- 
tion in less than twice the propagation time 
of the line 12a where the current required 
would be . 90 

2(2AV+2SV) 

ZO 

Refer now to FIG. 2 and consider the 
details of one form of the current driver 18 
for the units 10. The current driver 18 in- 
cludes an output transistor 22 and two control 95 
transistors 24 and 25. The output transistor 
22 has its collector connected to the trans- 
mission line 12a and its emitter connected to 
a +12 volt source of potential through a 
resistor 28. The base electrode of the tran- 100 
sistor 22 is connected to a +1 volt source of 
potential which serves as a reference potential. 

The transistor 22 is a PNP type transistor. 
Accordingly, when the emitter electrode is not 
held below the base potential, current flows 105 
from the + 12 volt source of potential through 
the resistor 28 to the transmission line 12a. 
The output impedance characteristic of the 
transistor 22, looking back into the collector, 
is very high. As a result, variations of imped- 110 
ance or voltage upon the transmission line 
12a have little eff ect on the amount of current 
delivered to the transmission line 12a by the 
transistor 22 and the transistor 22 can be 
considered effectively as a current source. 115 

The control transistors 24 and 25 effectively 
form a transistor AND gate to control the 
delivery of current by the output transistor 
22. The transistors 24 and 25 are PNP type 
transistors having their collector electrodes 120 
connected to ground potential and their emitter 
electrodes connected in common to the emitter 
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electrode of die output transistor 22. The base 
electrodes of the transistors 24 and 25 are 
connected through separate resistors 30, 31 
to a —12 volt source of potential. The base 
5 electrodes of the transistors 24 and 25 are 
the point at which the timing and control unit 
20 applies control signals to the current driver 
18. In order for the transistor 22 to be in 
conduction and apply a current signal on the 
10 transmission line 12a, its emitter electrode 
must be approximately one half of a volt 
above the potential of its base electrode. 
Accordingly, when the base potential of both 
transistors 24 and 25 are at a positive potential 
15 causing the transistors to be in a non-conduc- 
tive condition, the emitter electrode of the 
output transistor 22 rises to about one and 
one-half volts positive and the transistor 22 
goes into conduction. If the base electrode 
20 of either one of the control transistors 24 and 
25 is biased to a low potential level causing 
the corresponding transistor to switch into 
conduction, the emitter electrode of such con- 
trol transistor drops to approximately one- 
25 half volt positive potential causing the output 
transistor 22 to be biased into a non-conduc- 
tive condition so that current is not applied 
on the transmission line 12a. 
Consider now an alternative form of the 
30 current driver 18 which is shown in FIG. 3. 
The current driver of FIG. 3 is especially 
designed for construction using integrated cir- 
cuit technique. The current driver 18 is quite 
similar to the current driver 18 of FIG. 2 
35 in that it includes an output transistor 40 hav- 
ing its collector electrode connected to the 
transmission line ISa and an emitter elec- 
trode connected through an impedance 41 to 
a source of potential. Also, a transistor AND 
40 gate control the control transistor 42. 

However, in contrast to the current driver 
of FIG. 2 which provides an output signal 
varying between 0 and a positive current 
signal, the current driver in FIG. 3 provides 
45 an output signal which varies between 0 and 
a negative output current. To this end, the 
output transistor 40 is an NPN type transistor 
and the source of potential connected to the 
transistor 40 through resistor 41 is a negative 
50 12 volts as opposed to a positive value. 

A control transistor 42 is provided and is 
an NPX T type transistor having a collector 
electrode connected to —2 volt source of 
potential or to ground or to another trans- 
55 mission line terminated to ground and its 
emitter electrode connected in common to 
the emitter of the transistor 40 similar to the 
control transistors 24 and 25 in FIG. 2. The 
transistor AND gate of FIG. 3 differs from 
60 that in FIG. 2 in that the transistor AND 
gate controls the output transistor 40 indirectly 
through the control transistor 42. However, it 
is important to note that the output transistor 
40 provides a high impedance output to the 



line 12a and together widi the —12 volt 65 
source forms a current source. 

The transistor AND gate includes a pair of 
PNP transistors 44 and 45 having emitter 
electrodes connected in common to the base 
electrode of a. transistor 52 and through a ?0 
resistor 54 to a +4.75 volt source of potential 
and having collector electrodes connected in 
common to the substrate of the integrated ^ 
circuit. The base electrodes of the transistors 
44 and 45 are connected through resistors 47 75 
and 48 to input terminals. The junction be- 
tween die resistors 47 and 48 and the input 
terminals are connected to a —2 volt source 
of potential through biasing resistors 49 and 
50. The collector electrode of the transistor 52 80 
is connected through a resistor 56 to the +4.75 
volt source of potential and to the base elec- 
trode of a transistor 58. The emitter electrode 
of the transistor 52 is connected to the base 
electrode of a transistor 60. Three diodes are 85 
connected in series between the junction of 
the transistors 52 and 58 and the base and 
the collector electrode of the transistor 60. 
The junction between the transistor 60 and 
one of the diodes 62 is connected through the 90 
cathode to anode electrodes of a Zener diode 
64 to the base electrode of the output tran- 
sistor 40. The junction of the diode 64 and 
transistor 40 is connected through the serial 
connection of a diode 66 and a resistor 68 95 
to the — 12 volt source of potential. The col- 
lector electrode of the transistor 58 is con- 
nected to the +4.75 volt source of potential 
and the emitter electrode is connected through 
the serial connection of diodes 70, 72 and 100 
74 and resistor 76 to the —12' volt source of 
potential. The junction between diodes 72 
and 74 is connected to the base electrode of 
the control transistor 42. 

The substrate of the integrated circuit is 105 
connected through die serial connection of a 
Zener diode 78 and a diode SO to the —12 
volt source of potential. 

In operation, when a high potential is 
applied to the inputs biasing both transistors 110 
44 and 45 into a non-conductive condition, 
the base electrode of the transistor 52 rises 
biasing it into a conductive condition. The 
circuit between the base of the output tran- 
sistor 40 and the base of the control tran- 115 
sistor 42 is symmetrical up to the cathode of 
the Zener diodes 64 and 72. Accordingly, the 
voltage applied to the cathodes of the diodes 
64 and 72 determine whether the transistor 
40 or the transistor 42 is biased into conduc- 120 
tion. Transistor 58 is always in conduction. 
With the transistor 52 also in conduction, the 
voltage drop from collector to emitter of the 
transistor 52 is approximately equal to that 
between the base and emitter transistor 58. 125 
As a result, the diode 70 biases the cathode 
of the Zener diode 72 at a lower potential 
than that of the cathode of the Zener diode 
64 causing the transistor 40 to be biased into 
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a conductive condition and the transistor 42 
into a non-conductive condition. Thus, with 
both of the transistors 44 and 45 in a non- 
conductive condition, the output transistor 40 

5 is biased into a conductive condition applying 
, a current pulse on the transmission line 18a. 
If either of the transistors 44 or 45 is biased 
into a conductive condition, the base of the 
transistor 52 is biased below the potential of 

l\) the emitter causing the transistor 52 to be 
biased into a non-conductive condition. With 
The transistor 52 in a non-conductive condi- 
tion, the transistor 58 is still in a conductive 
condition due to the bias of the resistor 56. 

15 The voltage drop between the base and emitter 
electrodes of the transistor 58 is approximately 
equal to that of one of the diodes 62. Accord- 
ingly, there is the equivalent of two diodes 
drop in potential between the base of the 

20 transistor 58 and the cathode of the Zener 
diode 72, whereas there is the equivalent of 
three diodes drop in potential between the 
base of the transistor 58 and the cathode of 
the Zener diode 64. Accordingly, the base of 

25 the transistor 40 is below that of the transistor 
42 causing the transistor 42 to be biased into 
a conductive condition and the output tran- 
sistor 40 into a non-conductive condition. 
Thus, no current is delivered to the trans- 

30 mission line 18a. 

The diodes 66, 74 and 80 cause the —12 
volt source of potential to be effectively dis- 
connected from the output line 18a should 
the power fail. In this manner the current 

35 driver is eifectively disconnected from the 
transmission line ISa in the event of a power 
failure. 

With the two current drivers in mind, con- 
sider now the receiver 16 shown in the circuit 

40 diagram of FIG. 2. The receiver 16 contains 
an input transistor 82 having a collector con- 
nected to a +1 volt source of potential and 
an emitter connected through a resistor 84 
to a —12 volt source of potential. The emitter 

45 electrode of the transistor 82 is also connected 
to the base electrode of a transistor 86. The 
collector electrode of the transistor 86 is con- 
nected through a resistor 90 to a +4.5 source 
of potential and the emitter electrode is con- 

50 nected through a resistor 94 to the —12 volt 
source of potentials A diode 85 is connected 
from anode to cathode between the +1 volt 
source of potential and the collector electrode 
of the transistor 86. The transistor 88 is con- 

55 nectEd, similar to the transistor 86, to a 
resistor 92 and the resistor 94. The collector 
electrodes of the transistors 86 and 88 are 
connected to the base electrodes of output 
transistors 96 and 98, respectively. The col- 

60 lector electrode of the transistors 96 and 98 
are connected to the +4.5 volt source of 
potential and the emitter electrodes thereof 
form the output circuits of the receiver. 
Consider now the operation of the receiver 

65 16. Assuming no current pulse on the trans- 



mission line 12a, the transmission line and 
hence the base electrode of the transistor 82 
are at approximately —5 volts by virtue of 
the sources of potentials Vtp and Vtr which 
are —5 volt sources. Thus, the emitter elec- 70 
trode of the transistor 82 is approximately 
—5.5 volts. Under these conditions the base 
electrode of the transistor 86 is below the 
—4.5 volts applied at the base electrode for 
the transistor 88 and hence the transistor 86 75 
is biased in to a non-conductive condition 
and the transistor 88 into a conductive con- 
dition. Under this condition, the transistor 96 
applies between +2.5 and +3.5 volts at the 
output thereof, whereas the transistor 98 pro- 80 
vides between 0 and —1.5 volts at the output 
thereof. Both outputs of the receiver are 
loaded with resistors to —2 volts or to a 
more negative potential, thereby maintaining 
both output transistors 96 and 98 always in 85 
conduction. 

Assume now that a current pulse appears 
on the transmission line 12a. Assuming that 
only one of the current drivers 18 is applying 
a current signal on the line, the voltage appear- 90 
ing on the transmission line 12a wifi be 
approximately —2.5 volts. Under these con- 
ditions, the potential at the emitter electrode 
of the transistor 82 will be approximately 
—3.0 volts. Therefore, the base electrode of 95 
the transistor 86 will be above that of the 
transistor 88 causing the transistor 86 to be 
biased into a conductive condition and the 
transistor 88 to be biased into a non-conduc- 
tive condition. Under this condition, the tran- 100 
sistor 96 will have a low voltage at the output 
thereof and the transistor 98 will supply a 
high voltage at the output thereof. 

It is important to ensure that none of the 
circuits connected to the transmission line 12a 105 
limit the voltage swing for any range of current 
permissible on the fine 12a. In a preferred 
embodiment only two current drivers are per- 
mitted to be applying current to the trans- 
mission line 12a simultaneously. Accordingly, 110 
none of the circuits connected to the trans- 
mission line 12a should be designed so that 
they limit the voltage swing on the trans- 
mission line 12a over the range of current. If 
for some reason the swing in voltage is limited, 115 
such as by a damp in the receiver or driver, 
then the system would revert to many of the 
disadvantages inherent in the prior art sys- 
tems using voltage driving sources. 

It will be noted that the system shown in 120 
FIG. 1 only shows one transmission line and 
one driver and receiver per unit However, 
there may be multiple transmission lines for 
communication between units and multiple 
current drivers and receivers in each unit 125 
within the scope of the present invention. 

WHAT WE CLAIM IS : — 
1. A digital data processing system includ- 
ing a transmission line with each end termiri- 
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ated in an impedance, a plurality of units 
for communicating digital information at high 
rates in either direction on said line, each 
unit having a digitally controlled current 

5 source connected to said line, means for indi- 
vidually controlling said current sources for 
applying current pulses to said line and a 
receiver in at least one of said units connected 
to said line for receiving signals on said line 

10 caused by one of said current sources. 

2. A digital data processing system as 
claimed in claim 1, wherein each unit and the 
connections of corresponding sources and 
receivers are separated from the others to said 

15 line such that they are distributed along the 
length of said line. 

3. A digital data processing system as 
claimed in claim 1 or claim 2 including a 
source of clock pulses and wherein said means 

20 for controlling synchronises the operation of 
the current source in each unit with the opera- 
tion of the other sources in response to the 
source of clock pulses. 

4. A digital data processing source as 
25 claimed in claim 3, wherein the means for 

controlling in each unit causes the correspond- 
ing current source to apply a current pulse at 
one clock pulse and remove such current pulse 
at the following clock pulse, the time interval 
30 between clock pulses being slightly greater 
than the transmission time of a pulse from one 
end of said transmission line to the other. 

5. A digital data processing system as 
claimed in any preceding claim, wherein said 

35 terminating impedance is slightly less than the 
characteristic impedance of said transmission 
line. 

6. A digital data processing system as 
claimed in any preceding claim, wherein said 

40 . current source comprises a terminal connect- 
able to a source of potential and switching 
means having an output impedance which is 
much greater than the impedance of said 
transmission line, said switching means being 

45 operative for connecting said source through 
the output impedance to the transmission line 
for applying a current pulse thereto. 

7. A digital data processing system as 
claimed in claim 6, wherein the switching 

50 means comprises a transistor having collector 
and emitter electrodes, the collector and emit- 
ter electrodes being coupled to said trans- 
mission line and said source, respectively, 
said transistor being switchable into and out 

55 of conduction for applying current pulses to 
said line. . 

8. A digital data processing system as 
claimed in claim 7, wherein said emitter 
electrode is coupled through an impedance to 

60 said source of potential. 

9. A digital data processing system as 



claimed in claim 7 or claim S, wherein said 
current source comprises an additional control 
transistor having base, emitter and collector 
electrodes, the collector electrode being 65 
coupled to a source of potential and the 
emitter electrode being coupled to the emitter 
electrode of the first transistor, and circuit 
means for applying control signals between 
the base electrodes of said first and control 
transistors causing a relative potential differ- 70 
ence which biases the first transistor into a 
conductive condition and thereby cause the 
first transistor to apply a current signal to 
said transmission line. 

10. A digital data processing system as 75 
claimed in claim 9, wherein the base electrode 
of the first transistor is coupled to a source 
of potential and the base electrode of the 
control transistor is coupled to a control means 
for biasing the base of the control transistor 80 
to different levels relative to the potential of 
the base of the first transistor and thereby 
cause the first transistor to be switched into 
and out of conduction. 

11. A digital data processing system as 85 
claimed in claim 9 or claim 10, including a 
separate biasing resistor coupled between the 
base electrode of each of said transistors and 
said source of potential coupled to the col- 
lectors of said transistors. 90 

12. A digital data processing system as 
claimed in claim 11, including a diode coupled 
in series with each of said resistors to cause 
the source of potential coupled to the collectors 
to be effectively disconnected therefrom in 95 
the event of a power failure in the source. 

13. A digital data processing system as 
claimed in claim 1, wherein the transmission 
line being undamped so as to permit the 
current from a driver in conduction to deter- 100 
mine the voltage level of the transmission 
line. 

14. A digital data processing system as 
claimed in any preceding claim, in which the 
transmission line has a plurality of circuit 105 
taps distributed along the length thereof, said 
units being associated each with a different 
one of said taps, said means for controlling 
the switching of the current sources selectively 
applying and removing current pulses on the 110 
transmission line at rates which approach the 
propagation time from one end to the other 
of said transmission line and said receiver 
being coupled to an associated tap. 

15. A data processing system as claimed in 115 
claim 3 or any of claims 4 to 14 when de- 
pendent on claim 3, wherein the time period 
between clock pulses approaches twice that 
of the propagation time from one end to the 
other of said transmission line. 120 
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16. A digital data processing system sub- For the Applicant: 

staatially as hereinbefore described with refer- GRAHAM WATT & CO., 

ence to and as shown in the accompanying Chartered Patent Agents, 

drawings. 3/4, South Square, Grays Inn, 

London, W.G1. 
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